Neurochemical aspects of the ontogenesis of GABAnergic neurons in the rat brain.
Examination of various biochemical characteristics of the GABAnergic nervous system in the rat brain was made between 15 days of gestation and adulthood. At birth, the concentration of GABA in whole brain and most regions is approximately 50% of adult levels, whereas the medulla-pons has achieved adult levels by this time. Compared to GABA levels, there is a marked lag in the development of the activity of glutamic acid decarboxylase in all areas studied; however, the activity of the enzyme increases in a linear fashion from birth to adulthood. The development of the uptake of GABA into particulate fractions prepared from whole brain and regions differs markedly from that of GABA and glutamic acid decarboxylase, with uptake near adult levels by birth, peaking considerably above that of the adult between one to two weeks after birth and then declining toward adult activity by 4 weeks after birth. Examination of the kinetics of GABA uptake into resuspended P2 fractions demonstrates that the developmental changes in the uptake reflects differences in the Vmax whereas the Kt remains constant; Studies on the development of the apparent postsynaptic receptor for GABA reveals that in all regions binding is approximately 25% of adult up to 8 days after birth, at which time it increases dramatically, approximating adult levels by 4 weeks after birth. The rise in the density of the apparent postsynaptic GABA receptor after 8 days postpartum correlates best with the increase in the activity of glutamic acid decarboxylase, a presynaptic marker.